clade were then inferred in MrBayes 3.2.3 (Ronquist & Huelsenbeck, 2003 ) using a relaxed 137 clock model (independent branch rates -igr prior), with the default (exponential) prior on the 138 distribution of branching rates. A distribution of 100 dated trees was produced containing nearly 139 all described species of Solanum, 1169 species in total (excluding those with uncertain 140 taxonomic position), after sampling and grafting the clades distributions. For further information 141 see Supporting Information Methods S1. 142
143

Diversification analysis 144 145
Several approaches have been developed to detect significant shifts in diversification across the 146 branches of a phylogeny. In this analysis, we mainly used the BAMM approach (Rabosky, 147 2014), a Bayesian framework for reconstructing evolutionary dynamics from phylogenetic trees, 148 which aims to provide an improvement on methods that identify heterogeneity in rates only 149 The underlying branching process in BAMM includes the effect of time-dependence on 154 diversification (i.e., the age of a lineage can affect its diversification rate). It also implements a 155 diversity-dependent diversification model where the number of lineages in a clade may affect its 156 diversification rates. BAMM uses a reversible-jump Markov Chain Monte Carlo approach to 157 explore a larger space of parameters and candidate models of diversification. Since it follows a 158 Bayesian statistical framework (rather than the maximum likelihood framework used in 159 MEDUSA), BAMM implicitly accounts for the uncertainty in parameter estimates by providing a 160 distribution of marginal posterior probabilities instead of point estimates. To implement this 161 approach in the Solanum phylogeny, we used the distribution of 100 complete species trees 162 (generated using PASTIS, see previous section), to consider the phylogenetic uncertainty in the 163 estimates of diversification rates. We set the priors of speciation, extinction and the expected 164 number of diversification shifts (g=1) using the R package BAMMtools v 2.0.5 (Rabosky et al., 165 2014) , which identifies the priors of the diversification parameters based on the distribution of 166 divergence times of the phylogeny. For each of the 100 trees, an MCMC analysis was 167 performed with four separate runs of 20 million generations. All the analyses were run using the 168 support/hpc/). We then checked for convergence of the MCMC samples making sure the effect 171 sample size was at least 200 for both the number of evolutionary shifts and likelihood using the 172 CODA R package V 0.16-1 (Plummer et al., 2006) . The first 25% of the samples were discarded 173 as burn-in. 174
175
For each of the 100 trees run in BAMM, a distribution of 1000 samples of the posterior 176 probabilities of diversification were created. Each sample from the posterior includes either a 177 single event (i.e., the diversification is described by a single time-varying process -no shifts in 178 diversification) or a mixture of one or more shifts and associated parameters. For each set of 179 posterior probabilities, we extracted the list of nodes associated with "core" rate shifts (i.e., rate 180 shifts with a marginal probability significantly higher than the probability expected from the prior 181 alone) and calculated the frequency with which these nodes are associated with significant rate 182 shifts across the 100 trees run in BAMM (i.e., across a distribution of 100 x 1000 trees). Three biogeographic models were fitted to the Solanum phylogeny and the associated 254 geographic distributions using BioGeoBEARS -DIVALIKE, DEC and BAYAREALIKE models. 255
The influence of founder-event speciation event (+j) was also included into each model, 256 resulting in a total of six models. An additional set of six biogeographic models were fitted using 257 a dispersal matrix multiplier to weight the dispersal probability of adjacent areas as 1, 0.5 and 258 0.001 for easy, medium, and hard dispersal. The model that best describes the empirical data 259 (i.e., optimal fixed model structure) was then chosen using a stepwise selection from the 260 2003) using transition rate models (Pagel, 1999) . Given the observed range data, the phylogeny 269 and the best fitting model of biogeographic events, the BSM simulates possible histories 270 constrained by the observed ancestral ranges. The ancestral state probabilities obtained under 271 the best fitting model are equivalent to the average of all the probabilities of the simulated 272 histories from the biogeographic stochastic maps (Matzke, 2016) . 273
274
Results 275
276
We found significant heterogeneity in diversification rates along the branches of the Solanum 277 phylogeny. This variation in evolutionary rates has contributed to the pronounced disparities in 278 species richness among groups; the Old World spiny clade and the Petota subclade are 279 supported as the most rapid radiations (Fig. 1) was not sensitive to different priors of diversification rates (i.e., different values of γ, 298 0.5,1,2,10,100) as shown in Supporting Information Fig. S11 . Additionally, the analysis of 299 diversification rates in RevBayes showed similar results to those from the BAMM analysis (see 300 Supporting Information Fig. S3, S4) . 301
302
Although most of the diversity and endemism of Solanum is found in the Neotropics (ca. 303 70% of species, see Fig.1, 2a) , the highest diversification rates are seen in lineages 304 mainly concentrated in Australia, Africa and the Indo-Pacific (Fig. 2b) ). 308 309 Lineages-through-time curves (Fig. 3a) confirm that most of the diversification in Solanum 310 has occurred within the Neotropics. At the global level, there is a slight acceleration in the 311 number of lineages of Solanum in the last 5 Myr, which is likely to be shaped by the 312 considerable increase of lineages in Australia around the same time. Australia shows an 313 interesting latitudinal heterogeneity of diversification rates (Fig. 3b) The genus Solanum appears to have risen in the Neotropics ca. 15 Myr (95% HPD 13-18), as 326 do the majority of its subclades (see Fig. 1 ). The distribution of Solanum appears to have 327 occurred mainly via within-area sympatric speciation and dispersion, with vicariance only 328 supported in 3% of the total events (see Supporting Information Table S3 ). The distribution of 329 subclades appear to have arisen there via historical events (as opposed to recent introductions). 332
These dispersal events from the Neotropics to the Old World occurred at different times and in 333 two different groups of Solanum. The first movement from the Neotropics to Africa + Australia is 334 likely to have occurred ca. 10 Myr (95% HPD 7-12) within the non-spiny solanums, in the crown 335 group of the subclades Solanum valdiviense + African-non-spiny + Normania + Archaesolanum(see Fig. 1 ). The direction of these dispersal events from the Neotropics to either Africa and 339
Australia is still unresolved from the stochastic mapping estimates in both the non-spiny 340 solanums (a 30% dispersal probability from the Neotropics to Africa, and 24% to Australia) and 341 the spiny solanums (a probability of 45% of dispersing from the Neotropics to Africa, and 29% to 342 Australia). 343 344 Overall, the Neotropics were the main source of Solanum movements with more than 60% of 345 the estimated dispersal events (Supporting Information Fig. S12, S13) . The most frequent 346 dispersals involved movements from the Neotropics to the Nearctic with ca. 40% of the total 347 estimated events. Movements from the Neotropics to Australia appear to be more frequent than 348 those from the Neotropics to Africa (8.7 ± 1.1 vs 2.9 ± 0.9). Dispersals from Africa to Australia 349 are more common than those in the opposite direction (5.5 ± 1.2 vs 1.64 ± 0.9). (Fig. 2a) , 368 this region has lower diversification rates than the Old World (Fig. 2b) . This mismatch between 369 the high diversity of Solanum within the Neotropics and its net diversification rates could be 370 explained by the early and long history of diversification of Solanum in the Neotropics. Solanum (Fig. 3a), making  378 the Neotropics the main source of diversity and origin of biogeographic movements of solanums 379 across the globe (Fig. 1, and Supporting Information Fig. S12, S13) . where shifts in diversification are associated with the interaction between key innovations and 396 extrinsic factors such as biogeographic movements and/or environmental changes, as shown in 397 our ancestral range reconstruction (Fig. 1) . 398
399
We found that not all the Solanum groups distributed in the Old World (i.e., mainly in Africa, 400
Australia, and the Indo-Pacific) that were associated with long-dispersal events resulted in (Fig. 3b) . 416
A comparison of temporal patterns of lineage accumulation among major regions shows a 417 distinctive signature of a rapid diversification within Australia at ca. 5 Myr (Fig. 3a) . The timing of 418 diversification and dispersion of spiny solanums in the Old World, as well as their concentration 419 in arid and semi-arid regions of Australia (Fig. 3b) 
